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PROBLEM TO BE SOLVED: To reduce 
deterioration in an error rate characteristics of an 
OFDM- DS-CDMA communication system. 
SOLUTION: Adder sections 102al, 102am 
multiplex k/2-sets of spread information signals 
to generate a multiplexed signal. The adder 
sections 102a 1- 102am- 1 multiplex k-sets of 
spread information signals to generate a 
'multiplexed signal. An IFFT section 103 assigns 
z the multiplex signal from the adder section 102al 
|l to a subcarrier 1 whose characteristics is 
1*1— * deteriorated and the multiplex signal from the 
[iaj [*! adder section 102am to a subcarrier m whose 
| J characteristics is deteriorated respectively and 
s assigns the multiplex signal from the adder 
| sections 102al-102am-l to subcarriers 2-m-l 
with excellent characteristics respectively to 
conduct frequency division multiplexing. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A multiplex means to generate a multiple signal by diffusing and carrying out 
multiplex [ of the information signal ], Provide a Frequency-Division-Multiplexing 
means to perform Frequency-Division-Multiplexing processing by assigning said each 
multiple signal to a subcarrier peculiar to a multiple signal, and said multiplex means, An 
OFDM-DS-CDMA communication device setting up the number of information signals 
which carry out multiplex according to the characteristic of a subcarrier that a generated 
multiple signal is assigned. 

[Claim 2]The OFDM-DS-CDMA communication device according to claim 1, wherein a 
size of influence by an adjacent-channel-interference wave in this subcarrier or a size of 
influence by an analog filter is used for said multiplex means as the characteristic of said 
subcarrier. 

[Claim 3]The OFDM-DS-CDMA communication device according to claim 1 or 2 when 
said multiplex means has deteriorated [ the characteristic of said subcarrier ], wherein it 
sets up small the number of said information signals which carry out multiplex compared 
with other multiplex means. 

[Claim 4]When a multiplex means by which the characteristic of said subcarrier has 
deteriorated diffuses and carries out multiplex [ of the information signal of a 
predetermined number ] among information signals which carry out multiplex, Provide a 
2nd multiplex means to generate a multiple signal instead of a multiplex means by which 
the characteristic of said subcarrier has deteriorated, and said Frequency-Division- 
Multiplexing means, The OFDM-DS-CDMA communication device according to any 
one of claims 1 to 3 assigning a multiple signal generated by said 2nd multiplex means to 
DC subcarrier. 

[Claim 5]A communication terminal device provided with the OFDM-DS-CDMA 
communication device according to any one of claims 1 to 4. 

[Claim 6] A base station device provided with the OFDM-DS-CDMA communication 
device according to any one of claims 1 to 4. 

[Claim 7]A multiplex process of generating a multiple signal by diffusing and carrying 
out multiplex [ of the information signal ], Provide a Frequency-Division-Multiplexing 
process of performing Frequency-Division-Multiplexing processing by assigning said 
each multiple signal to a subcarrier peculiar to a multiple signal, and said multiplex 
process, An OFDM-DS-CDMA correspondence procedure setting up the number of 
information signals which carry out multiplex according to the characteristic of a 
subcarrier that a generated multiple signal is assigned. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention about the communication apparatus used for a 
digital mobile communications system, Especially, It is related with the communication 
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apparatus which performs radio of the OFDM-CDMA system which combined the 
CDMA (Code Division Multiple Access) method and the OFDM (Orthogonal Frequency 
Division Multiplexing) method. 
[0002] 

[Description of the Prior Art]These days, communication of the OFDM-CDMA system 
which combined the CDMA system and the OFDM system attracts attention, and is 
considered briskly. This OFDM-CDMA system is mainly classified into the method 
(generally called the "OFDM-CDMA" method.) which arranges the signal after diffusion 
to a frequency direction, and the method (generally called the "OFDM-DS-CDMA" 
method.) which arranges the signal after diffusion to a time base direction. Hereafter, the 
communication apparatus (henceforth "an OFDM-DS-CDMA communication device") 
using an OFDM-DS-CDMA system is explained. 

r00031 Drawin g 6 is a block diagram showing the composition of the transmission system 
in the conventional OFDM-DS-CDMA communication device. Here, the total of the 
subcarrier (subcarrier) to be used is set to m as an example. 

[0004]With reference to drawing 6, it receives for every subcarrier used as an assignment 
place, and k diffused parts and one adder unit are provided. Namely, to the subcarrier 1, k 
diffused part 601ai and adder unit 602ai are provided, and the subcarrier 2 is received, k 
diffused part 601a2 and adder unit 602a 2 are provided, and k diffused part 601a m and 
adder unit 602a m are similarly provided to the subcarrier m. 

[0005]k signals which consist of the signals 1 - the signals k among mk piece signals 
(information signal), It is considered as the signal assigned to the subcarrier 1, k signals 
which consist of the signals k+1 - the signals 2k are made into the signal assigned to the 
subcarrier 2, and k signals of the signal (m-1) k+1 - the signal mk are similarly made into 
the signal assigned to the subcarrier m. 

[0006]k signals assigned to the subcarrier n (n=l-m) are diffused by the diffused part 
provided to this subcarrier, respectively. That is, the signal 1 - the signal k which are 
assigned to the subcarrier 1 are diffused by diffused part 601ai provided to the subcarrier 
1. Similarly, the signal (m-1) k+1 - the signal mk which are assigned to the subcarrier m 
are diffused by diffused part 601a m provided to the subcarrier m. Mutually different 
spread code series are used in k diffused part 601a n provided to the subcarrier n. 
[0007]Multiplex [ of the k signals diffused by diffused part 601a n ] is carried out by adder 
unit 602a n . The total (henceforth "a signal multiplexed number") of the signal in which 
multiplex is carried out by adder unit 602a n is set to k. The signal (henceforth a "multiple 
signal"), as for, multiplex was carried out by adder unit 602a n is sent to the IFFT (Inverse 
Fast Fourier Transform) section 603. 

[0008]In IFFT part 603, the IFFT (inverse Fourier transform) processing to the multiple 
signal from adder unit 602a n , i.e., Frequency-Division-Multiplexing processing, is made. 
The subcarrier n is assigned to the multiple signal from adder unit 602a n , and, 
specifically, Frequency-Division-Multiplexing processing is made. 
[0009]How to assign a subcarrier is as being shown in drawing 8 . That is, the subcarrier 1 
is assigned to the multiple signal from adder unit 602ai, the subcarrier 2 is assigned to the 
multiple signal from adder unit 602a 2 , and the subcarrier m is similarly assigned to the 
multiple signal from adder unit 602a m . 

[0010]By the Frequency-Division-Multiplexing processing in above IFFT parts 603, the 
signal with which the subcarrier was overlapped on the multiple signal from adder unit 
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602a n is acquired. 

[001 l]As for the signal acquired by Frequency-Division-Multiplexing processing, a 
sending signal is generated by making predetermined transmitting processing. The format 
of a sending signal is as being shown in drawing 9 . Here, T is an OFDM symbol cycle. 
The situation of three OFDM symbols is shown in drawing 9 . Parallel- serial-conversion 
processing, D/A conversion processing, frequency conversion processing, a band limiting 
process, etc. are included in the above-mentioned predetermined transmitting processing. 
This sending signal is transmitted to a communications partner via the antenna 604. 
r00121 Drawing 7 is a block diagram showing the composition of the receiving system in 
the conventional OFDM-DS-CDMA communication device. With reference to drawin g 
7, k back-diffusion-of-gas parts are provided for every subcarrier. That is, k back- 
diffusion-of-gas part 703a n is provided to the subcarrier n (n=l-m). 
[0013]The signal transmitted by the communications partner is received by this 
communication apparatus via the antenna 701. The above-mentioned communications 
partner is provided with the communication apparatus shown in drawing 6 . 
The sending signal acquired by performing processing mentioned above is transmitted. 

[00 14] As for the input signal from the antenna 701, predetermined reception is made. A 
band limiting process, frequency conversion processing, amplification processing, A/D 
conversion processing, in-series parallel-conversion processing, etc. are included in the 
above-mentioned predetermined reception. The input signal with which the above- 
mentioned predetermined reception was made is sent to the FFT (Fast Fourier Transform) 
section 702. 

[0015]In FFT section 702, the signal transmitted by each subcarrier of the subcarrier 1 - 
the subcarrier m is taken out by performing FFT (Fourier transform) processing to the 
input signal with which the above-mentioned predetermined reception was made. 
[0016]Back-diffusion of gas of the signal transmitted by the subcarrier n is carried out by 
back-diffusion-of-gas part 703a n . That is, back-diffusion of gas of the signal transmitted 
by the subcarrier 1 is carried out by back-diffusion-of-gas part 703ai, and back-diffusion 
of gas of the signal transmitted by the subcarrier m is similarly carried out by back- 
diffusion-of-gas part 703a m . As a result, k signals which consist of the signals 1 - the 
signals k by back-diffusion-of-gas part 703ai are extracted, and k signals which consist of 
the signals (m-1) k+1 - the signals mk by back-diffusion-of-gas part 703a m are extracted 
similarly. 
[0017] 

[Problem(s) to be Solved by the Invention]However, in the above-mentioned 
conventional OFDM-DS-CDMA communication device, there is a problem that 
degradation of error rate characteristics becomes large as the signal transmitted for 
referring to drawing 8 by the subcarrier which is separated from center frequency on a 
center frequency axis. The cause that the error rate characteristics of the signal hereafter 
transmitted by the subcarrier which is separated from center frequency fall is explained. 
[0018]The influence by the interference wave (henceforth "an adjacent-channel- 
interference wave") of an adjacent channel is mentioned [ 1st ] first. In drawing 10 , the 
subcarrier group 1001 shows the example of arrangement of the subcarrier used for a 
desired signal (desired channel). The channel which adjoins this desired channel on a 
frequency axis here may exist. In this case, as shown in drawing 10 , the interference 
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wave 1002, i.e., the 1st adjacent-channel-interference wave, and the 2nd adjacent- 
channel- interference wave 1003 of an adjoining channel may give interference to a 
desired channel. 

[0019]In such a case, in a receiving system, the analog amplifier used at the time of 
amplification processing generates an unnecessary-frequencies ingredient under the 
influence of each above-mentioned adjacent-channel-interference wave. By this, a 
desired signal will be overlapped on the above-mentioned unnecessary-frequencies 
ingredient. 

[0020]Here, the ingredient of an adjacent-channel-interference wave becomes so small 
that it separates from the center frequency of this adjacent channel on a frequency axis so 
that clearly from drawing 10 . If it puts in another way, in a desired channel, the subcarrier 
in which the influence of an adjacent-channel-interference wave separated from the 
center frequency of this desired channel will become large. Therefore, in a desired signal, 
since the subcarrier which is more nearly separated from the center frequency of a desired 
channel is easy to be superimposed on an unnecessary-frequencies ingredient, the 
characteristic will deteriorate. As a result, in the signal transmitted by the subcarrier 
which is separated from center frequency on a center frequency axis, degradation of error 
rate characteristics becomes large. 

[0021]The influence of the analog filter used [ 2nd ] in a transmission system is 
mentioned. Usually, in a transmission system, in order to remove the unnecessary- 
frequencies ingredient of the sending signal changed into the analog signal from the 
digital signal, it lets this sending signal pass to an analog filter. 
[0022]In drawing 11 , the above-mentioned analog filter has a filter damping property 
which has a filter phase characteristic which is expressed by the characteristic curve 1 102 
to the subcarrier group 801, and is expressed by the characteristic curve 1 103. 
[0023]When a sending signal passes the analog filter which has the above characteristics, 
since the subcarrier near the cutoff frequency of a filter, i.e., the subcarrier which is 
separated from center frequency, is influenced by electric power attenuation, phase 
rotation, etc., the characteristic deteriorates. For this reason, in the signal transmitted by 
the subcarrier which is separated from center frequency, in a receiving system, 
degradation of error rate characteristics becomes large. 

[0024]As mentioned above, in the conventional OFDM-DS-CDMA communication 

device, the error rate characteristics of the signal transmitted by the subcarrier which is 

separated from the center frequency of a desired signal with the characteristic of an 

adjacent-channel- interference wave and an analog filter deteriorate. 

[0025]This invention is made in view of this point, and is a thing. 

The purpose is to provide the OFDM-DS-CDMA communication device which reduces 

degradation of **. 

[0026] 

[Means for Solving the Problem]An OFDM-DS-CDMA communication device of this 
invention, A multiplex means to generate a multiple signal by diffusing and carrying out 
multiplex [ of the information signal ], By assigning said each multiple signal to a 
subcarrier peculiar to a multiple signal, a Frequency-Division-Multiplexing means to 
perform Frequency-Division-Multiplexing processing is provided, and said multiplex 
means sets up the number of information signals which carry out multiplex according to 
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the characteristic of a subcarrier that a generated multiple signal is assigned. 
[0027]According to this invention, degradation of the error rate characteristics of a signal 
transmitted by the above-mentioned subcarrier can be suppressed by setting up a signal 
multiplexed number of a signal assigned to each subcarrier according to the characteristic 
of each subcarrier. 

[0028]As for said multiplex means, a size of influence by an adjacent-channel- 
interference wave in this subcarrier or a size of influence by an analog filter is used for an 
OFDM-DS-CDMA communication device of this invention as the characteristic of said 
subcarrier. 

[0029]According to this invention, according to a size of influence by an adjacent- 
channel-interference wave in each subcarrier, and a size of influence by the analog filter 
characteristic, corresponding to the characteristic of each subcarrier, By setting up a 
signal multiplexed number of a signal assigned to each subcarrier, degradation of the 
error rate characteristics of a signal transmitted by the above-mentioned subcarrier can be 
suppressed. 

[0030]As for an OFDM-DS-CDMA communication device of this invention, said 
multiplex means sets up small the number of said information signals which carry out 
multiplex compared with other multiplex means, when the characteristic of said 
subcarrier has deteriorated. 

[0031] According to this invention, when the characteristic of a subcarrier used as an 
assignment place of a generated multiple signal has deteriorated, degradation of the error 
rate characteristics of a signal transmitted by this subcarrier can be suppressed by making 
small a signal multiplexed number of a signal assigned to this subcarrier compared with 
other subcarriers. 

[0032]An OFDM-DS-CDMA communication device of this invention, When a multiplex 
means by which the characteristic of said subcarrier has deteriorated diffuses and carries 
out multiplex [ of the information signal of a predetermined number ] among information 
signals which carry out multiplex, Providing a 2nd multiplex means to generate a 
multiple signal instead of a multiplex means by which the characteristic of said subcarrier 
has deteriorated, said Frequency-Division-Multiplexing means assigns a multiple signal 
generated by said 2nd multiplex means to DC subcarrier. 

[0033]When an information signal of a part which decreased a signal multiplexed number 
and was decreased about a signal assigned to a subcarrier in which the characteristic has 
deteriorated assigns a signal by which multiplex was carried out to DC subcarrier 
according to this invention, Degradation of the error rate characteristics of a signal 
transmitted by each subcarrier can be suppressed preventing decline in transmission 
efficiency. 

[0034]A communication terminal device of this invention was provided with an OFDM- 
DS-CDMA communication device of one of the above. 

[0035]According to this invention, a communication terminal device which performs 
good communication can be provided by having an OFDM-DS-CDMA communication 
device which reduces degradation of error rate characteristics. 

[0036]A base station device of this invention was provided with an OFDM-DS-CDMA 
communication device of one of the above. 

[0037]According to this invention, a base station device which performs good 
communication can be provided by having an OFDM-DS-CDMA communication device 
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which reduces degradation of error rate characteristics. 

[0038]An OFDM-DS-CDMA correspondence procedure of this invention, A multiplex 
process of generating a multiple signal by diffusing and carrying out multiplex [ of the 
information signal ], By assigning said each multiple signal to a subcarrier peculiar to a 
multiple signal, a Frequency-Division-Multiplexing process of performing Frequency- 
Division-Multiplexing processing is provided, and said multiplex process sets up the 
number of information signals which cany out multiplex according to the characteristic 
of a subcarrier that a generated multiple signal is assigned. 

[0039]According to this invention, degradation of the error rate characteristics of a signal 
transmitted by the above-mentioned subcarrier can be suppressed according to this 
invention by setting up a signal multiplexed number of a signal assigned to each 
subcarrier according to the characteristic of each subcarrier. 
[0040] 

[Embodiment of the Invention]The main point of this invention is having set up the signal 
multiplexed number of the signal assigned to each subcarrier according to the 
characteristic of a subcarrier (subc airier). 

[0041]Hereafter, an embodiment of the invention is described in detail with reference to 
drawings. 

[0042] (Embodiment 1) Drawing i is a block diagram showing the composition of the 
transmission system of the OFDM-DS-CDMA communication device concerning the 
embodiment of the invention 1. Drawing 2 i s a block diagram showing the composition 
of the receiving system of the OFDM-DS-CDMA communication device concerning the 
embodiment of the invention 1 . They shall be the subcarrier 1 - the subcarrier m about the 
subcarrier (subcarrier) which the OFDM-DS-CDMA communication device concerning 
this embodiment uses as an example here. 

[0043]In the OFDM-DS-CDMA communication device concerning this embodiment, the 
center frequency of an adjacent-channel-interference wave may be known [ and / the 
characteristic of the analog filter to be used ]. Specifically, for example this adjacent- 
channel-interference wave, Interference which exceeds a predetermined threshold to the 
subcarrier 1 and the subcarrier m which were most separated from center frequency on 
the frequency axis is given (if it says conversely). The characteristic of the subcarrier 1 
and a subcarrier, Assume that it has deteriorated under the influence of an adjacent- 
channel-interference wave, and the above-mentioned analog filter, It shall have influence 
of electric power attenuation, phase rotation, etc. which exceed a predetermined threshold 
to the subcarry 1 and the subcarrier m (if it says conversely, the characteristic of the 
subcarrier 1 and the subcarrier m will be ****** e d under the influence of an analog 
filter). 

[0044]First, the transmission system of the OFDM-DS-CDMA communication device 
concerning this embodiment is explained with reference to drawing 1 . With reference to 
drawing 1 , it receives for every (except for the subcarrier 1 and the subcarrier m) 
subcarrier used as an assignment place, and k diffused parts and one adder unit are 
provided. However, to the subcarrier 1 and the subcarrier m used as an assignment place, 
k/2 diffused parts and one adder unit are provided. 

[0045]That is, to the subcarrier 2, k diffused part 101a 2 and one adder unit 102a 2 are 
provided, and k diffused part 101a m _i and one adder unit 102a m _i are similarly provided to 
the subcarrier m-1. To the subcarrier 1, k/2 diffused part lOlai and one adder unit 102ai 
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are provided, and k/2 diffused part 101a m and one adder unit 102a m are similarly provided 
to the subcarrier m. 

[0046]k/2 which consist of signal k/[ the signal 1 - ] 2 among all the signals (all the 
information signals) signals are made into the signal assigned to the subcarrier 1, and k/2 
which consist of signal k/2+1 - the signal k signals are made into the signal assigned to 
the subcarrier m. k signals which consist of the signals k+1 - the signals 2k among all the 
signals (all the information signals) are made into the signal assigned to the subcarrier 2, 
and k signals of the signal (m-2) k+1 - the signal (m-1) k are similarly made into the 
signal assigned to the subcarrier m-1. 

[0047]k/2 assigned to the subcarrier j (j= 1, m) signals are diffused by the diffused part 
provided to this subcarrier, respectively. That is, signal k / [ the signal 1 - ] 2 assigned to 
the subcarrier 1 are diffused by diffused part lOlai provided to the subcarrier 1. 
Similarly, signal k/2+1 assigned to the subcarrier m - the signal k are diffused by diffused 
part 101a m provided to the subcarrier m. In k/2 provided to the subcarrier j diffused part 
lOlaj, a spread code series which is mutually different is used. 

[0048]k signals assigned to the subcarrier n (n= 2 to m-1) are diffused by the diffused 
part provided to this subcarrier, respectively. That is, the signal k+1 - the signal 2k which 
are assigned to the subcarrier 2 are diffused by diffused part 101 a 2 provided to the 
subcarrier 2. Similarly, the signal (m-2) k+1 - the signal (m-1) k which are assigned to the 
subcarrier m-1 are diffused by diffused part 101 a m _ i provided to the subcarrier m-1. 
Mutually different spread code series are used in k diffused part 101a n provided to the 
subcarrier m. 

[0049]In the diffused part provided corresponding to each subcarrier, the spread code 
series assigned to each diffused part is a basis of the conditions of differing in other 
diffused parts and mutual, and how to assign the spread code series over a diffused part 
can be determined as follows. Namely, a common spread code series may be assigned to 
the diffused part provided corresponding to each subcarrier in all the subcarriers, and a 
peculiar spread code series may be assigned for every diffused part provided 
corresponding to each subcarrier. In the diffused part provided corresponding to each 
subcarrier, it is also possible to assign a common spread code series to the diffused part 
corresponding to a specific subcarrier. 

[0050]Multiplex [ of the k/2 diffused by diffused part 1 0 1 a, signals ] is carried out by 
adder unit 102aj, and multiplex [ of the k signals diffused by diffused part 101a n ] is 
carried out by adder unit 602a n . The signal multiplexed number in adder unit 102aj will 
be k/2, and the signal multiplexed number in adder unit 102a n is set to k. Namely, the 
interference by the adjacent-channel-interference wave which exceeds a predetermined 
threshold, Or a signal multiplexed number is set to k/2 [ smaller than the signal 
multiplexed number k of other subcarriers ] about the subcarrier (the subcarrier 1 and the 
subcarrier m) influenced by electric power attenuation, phase rotation, etc. which exceed 
a predetermined threshold. 

[0051]The multiple signal from adder unit 102aj and adder unit 102a n is sent to IFFT part 
103. In IFFT part 103, the IFFT (inverse Fourier transform) processing to the multiple 
signal from adder unit 102aj and adder unit 102a„, i.e., Frequency-Division-Multiplexing 
processing, is made. The subcarrier 1 - the subcarrier m are assigned to the multiple 
signal from adder unit 102aj and adder unit 102a n , and, specifically, Frequency-Division- 
Multiplexing processing is made. 
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[0052]How to assign a subcarrier is as being shown in drawing 8 . That is, the subcarrier 1 
is assigned to the multiple signal from adder unit 102ai, the subcarrier 2 is assigned to the 
multiple signal from adder unit 602a 2 , and the subcarrier m is similarly assigned to the 
multiple signal from adder unit 602a m . 

[0053]By the Frequency-Division-Multiplexing processing in above IFFT parts 103, the 
signal with which the subcarrier was overlapped on the multiple signal from adder unit 
102aj and adder unit 102a n is acquired. 

[0054]As for the signal acquired by Frequency-Division-Multiplexing processing, a 
sending signal is generated by making predetermined transmitting processing. The format 
of a sending signal is as being shown in drawing 3 . Here, T is an OFDM symbol cycle. 
The situation of three OFDM symbols is shown in drawing 3. Parallel- serial-conversion 
processing, D/A conversion processing, frequency conversion processing, a band limiting 
process, etc. are included in the above-mentioned predetermined transmitting processing. 
This sending signal is transmitted to a communications partner via the antenna 104. 
[0055]Next, the receiving system of the OFDM-DS-CDMA communication device 
concerning this embodiment is explained with reference to drawing 2. With reference to 
drawing 2 , k/2 piece or k back-diffusion-of-gas parts are provided for every subcarrier. 
That is, k/2 back-diffusion-of-gas part 203aj is provided to the subcarrier j (j= 1, m), and 
k back-diffusion-of-gas part a n is provided to the subcarrier n (n= 2 to m-1). 
[0056]The signal transmitted by the communications partner is received by this 
communication apparatus via the antenna 201. The above-mentioned communications 
partner is provided with the communication apparatus shown in drawing 1 , and transmits 
the sending signal acquired by performing processing mentioned above. 
[0057] As for the input signal from the antenna 201, predetermined reception is made. A 
band limiting process, frequency conversion processing, amplification processing, A/D 
conversion processing, in-series parallel-conversion processing, etc. are included in the 
above-mentioned predetermined reception. The input signal with which the above- 
mentioned predetermined reception was made is sent to FFT section 202. 
[0058]In FFT section 202, the signal transmitted by each subcarrier of the subcarrier 1 - 
the subcarrier m is taken out by performing FFT (Fourier transform) processing to the 
input signal with which the above-mentioned predetermined reception was made. 
[0059]Back-diffusion of gas of the signal transmitted by the subcarrier j is carried out by 
back-diffusion-of-gas part 203aj, and back-diffusion of gas of the signal transmitted by 
the subcarrier n is carried out by back-diffusion-of-gas part 203a n . As a result, k/2 which 
consist of signal k/k/2 signal and 2+1 - the signal k which consist of signal k/[ the signal 
1 - ] 2, respectively by back-diffusion-of-gas part 203ai and back-diffusion-of-gas part 
203a m signals are extracted, k signals which consist of the signals k+1 - the signals 2k by 
back-diffusion-of-gas part 203a 2 are extracted, and k signals which consist of the signals 
(m-2) k+1 - the signals (m-1) k by back-diffusion-of-gas part 203a m _i are extracted 
similarly. 

[0060]The subcarrier in which interference by an adjacent-channel-interference wave 
exceeds a predetermined threshold so that clearly from the above explanation, And the 
influence of electric power attenuation, phase rotation, etc. by an analog filter makes 
small the signal multiplexed number of the signal assigned to this subcarrier about the 
subcarrier (namely, subcarrier generally separated from the center frequency of the 
desired signal on the frequency axis) which exceeds a predetermined threshold. For 
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example, as a signal multiplexed number of the signal assigned to the subcarrier 1 and the 
subcarrier m, it replaces with the signal multiplexed number k of the signal assigned to 
other subcarriers, and k/2 is used. 

[0061]Generally, in an OFDM-DS-CDMA system, degradation of the error rate 
characteristics in a receiving system can be suppressed by making a signal multiplexed 
number small. Therefore, the demodulation signal acquired by the back-diffusion-of-gas 
processing to the signal transmitted by the subcarrier 1 and the subcarrier m turns into a 
signal with good error rate characteristics. 

[0062]Here, although the transmission efficiency of these subcarriers falls by having 
made small the signal multiplexed number of the signal assigned to the subcarrier 1 and 
the subcarrier m, when there are many total subcarriers, the decline in overall 
transmission efficiency will become [ few ]. For example, when the total number of 
subcarriers is set to 32 and the signal multiplexed number of the signal assigned to two 
subcarriers most separated from center frequency on the frequency axis is set to one half, 
it is only that the whole transmission efficiency falls about 3%. 

[0063]Although the case where the center frequency of an adjacent-channel- interference 
wave was known was explained so far, This invention can be applied also when a signal 
level, a phase, etc. of the case where the center frequency and the signal level of an 
adjacent-channel-interference wave are not known, and an adjacent-channel-interference 
wave change with phasing etc. In this case, the influence of adjacent-channel-interference 
wave interference etc. should just make small the signal multiplexed number of the signal 
which detects the subcarrier which exceeds a predetermined threshold and assigns it to 
the detected subcarrier among all the subcarriers. 

[0064]Thus, the subcarrier which is easy to be influenced by adjacent-channel- 
interference wave interference and the analog filter characteristic among all the 
subcarriers according to this embodiment (especially) Degradation of the error rate 
characteristics of the signal transmitted by the above-mentioned subcarrier can be 
suppressed by making smaller than the signal multiplexed number of the signal assigned 
to other subcarriers the signal multiplexed number of the signal assigned to the subcarrier 
which is separated from the center frequency of a desired signal. According to the 
characteristic of each subcarrier, i.e., the size of the influence by an adjacent-channel- 
interference wave [ in / for example, / each subcarrier ] and the size of the influence by 
the analog filter characteristic, if it puts in another way, By setting up the number of 
multiple signals of the signal assigned to each subcarrier, degradation of the error rate 
characteristics of the signal transmitted by the above-mentioned subcarrier can be 
suppressed. 

[0065]Although the case where the signal multiplexed number of the signal assigned to 
the subcarrier which is easy to receive the influence of an adjacent-channel-interference 
wave and the influence of the analog filter characteristic in this embodiment was set to 
one half of the signal multiplexed numbers of the signal assigned to other subcarriers was 
explained, This invention is not limited to this but can be applied also to the case where a 
signal multiplexed number is set up, for every above-mentioned subcarrier according to 
an adjacent-channel-interference wave, the size of the influence of an analog filter, etc. 
Thereby, when the influence of adjacent-channel-interference wave interference and the 
analog filter characteristic is different for every subcarrier, degradation of error rate 
characteristics can be suppressed. 
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[0066]In this embodiment, the still more nearly following effects are acquired by making 
small the signal multiplexed number of the signal assigned to the subcarrier separated 
from center frequency on the frequency axis. That is, in an OFDM system, an OFDM- 
CDMA system, and an OFDM-DS-CDMA system, an unnecessary-frequencies 
ingredient occurs by the side lobe component of each subcarrier in a certain desired 
signal. The unnecessary-frequencies ingredient by the side lobe component of the 
subcarrier which is separated from center frequency among the unnecessary-frequencies 
ingredients by each of these subcarriers is based on this desired signal, and also it turns 
into an interferent component to a channel. 

[0067]Here, in this embodiment, the signal level of the subcarrier which made the signal 
multiplexed number small can be made small. That is, the signal level of the subcarrier 
which is separated from center frequency can be made small. Thereby, this desired signal 
can also reduce interference given to other channels. 

[0068] (Embodiment 2) By this embodiment, in Embodiment 1, when there are few total 
subcarriers, the case where it is made not to reduce transmission efficiency is explained. 
[0069]In Embodiment 1 mentioned above, when there are many total subcarriers, even if 
it makes small the signal multiplexed number of the signal assigned to the subcarrier 
which is easy to be influenced by adjacent- channel-interference wave interference and 
the analog filter characteristic, overall transmission efficiency does not fall. However, if 
the signal multiplexed number of the signal assigned to the above subcarriers is made 
small when there are few total subcarriers, overall transmission efficiency will fall. For 
example, the total number of subcarriers is set to 4, and when the signal multiplexed 
number of the signal assigned to two subcarriers which are separated from center 
frequency is set to one half of the signal multiplexed numbers corresponding to other 
subcarriers, overall transmission efficiency falls to one fourth. 

[0070]Then, in this embodiment, the signal by which multiplex will not be carried out is 
transmitted by the subcarrier arranged to DC by making small the signal multiplexed 
number of the signal assigned to a certain subcarrier. 

[0071]Hereafter, the OFDM-DS-CDMA communication device concerning this 
embodiment is explained with reference to drawing 4 and drawing 5 . Only the matter 
which is different from Embodiment 1 in this embodiment is explained. Drawing 4 is a 
mimetic diagram showing the situation of arrangement of the subcarrier in an OFDM- 
DS-CDMA communication device. Drawing 5 is a mimetic diagram showing the 
situation of arrangement of the subcarrier in the OFDM-DS-CDMA communication 
device concerning the embodiment of the invention 2. 

[0072]When the subcarrier has been arranged to DC with reference to drawing 4 , error 
rate characteristics deteriorate by DC offset. Since the total number of subcarriers is 
usually made into even number, even if it arranges a subcarrier to DC, a desired signal 
zone does not change. From such a reason, generally, in order to prevent degradation of 
error rate characteristics, to DC, a subcarrier is not arranged in many cases. 
[0073]Hereafter, the subcarrier arranged to DC is explained. The case where DC offset 
exists is considered in a CDMA system. The DC offset after back-diffusion of gas is 
expressed by the formula shown below. 
[Equation 1] 

|){DCxREF(nT)/N } (n = 1,2, ■■■) — ® 
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However, DC is DC offset, REF (nT) is a spread code in the time nT, N is a diffusion 
ratio, and T is a sample cycle. 

[0074]Here, generally, in the cycle (NT) of a spread code, since it can consider that DC 
offset is constant, upper type ** is expressed by the following formula. 
[Equation 2] 

DC^{REF<nT),/N}=DC{( + 1 - (-1 W^HHSVN — ® 

[0075]In the case of (signature of 1 [ +]) -(signature of 1 [ -]) =1, in upper type **, DC 
offset is decreased by back-diffusion of gas at 1/diffusion ratio. As for DC offset, (the 
signature of 1 [ +]) and (the signature of -1) are thoroughly removed by back-diffusion of 
gas, when the same. As mentioned above, in a CDMA system, degradation of the error 
rate by DC offset is reduced. 

[0076]Therefore, in the OFDM-DS-CDMA communication device concerning this 
embodiment, as shown in drawing 5 , a subcarrier (subcarrier #0) is arranged to DC. 
Hereafter, the subcarrier arranged to DC is called "DC subcarrier (DC subcarrier)." 
[0077]The signal by which multiplex will not be carried out is assigned to DC subcarrier 
by making small the signal multiplexed number of the signal assigned to a certain 
subcarrier. That is, for example, in the example explained by Embodiment 1, since the 
signal multiplexed number of the signal assigned to the subcarrier 1 and the subcarrier m 
is set to k to k/2, the signal (all the k pieces) by which multiplex will not be carried out is 
assigned to DC subcarrier. 

[0078]Thus, by transmitting a signal by which multiplex will not be carried out by 
making small a signal multiplexed number of a signal assigned to a certain subcarrier 
according to this embodiment by a subcarrier arranged to DC, Degradation of error rate 
characteristics can be suppressed without reducing transmission efficiency, when there 
are few total subcarriers. 

[0079]An OFDM-DS-CDMA communication device concerning this invention can be 
carried in a mobile station in a digital mobile communications system, a base station 
device, and a communication terminal device in a wireless LAN system. 
[0080] 

[Effect of the Invention]As explained above, according to this invention, since the signal 
multiplexed number of the signal assigned to each subcarrier was set up according to the 
characteristic of a subcarrier (subcarrier), the OFDM-DS-CDMA communication device 
which reduces degradation of error rate characteristics can be provided. 



TECHNICAL FIELD 



[Field of the Invention] This invention about the communication apparatus used for a 
digital mobile communications system, Especially, It is related with the communication 
apparatus which performs radio of the OFDM-CDMA system which combined the 
CDMA (Code Division Multiple Access) method and the OFDM (Orthogonal Frequency 
Division Multiplexing) method. 
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PRIOR ART 



[Description of the Prior ArtJThese days, communication of the OFDM-CDMA system 
which combined the CDMA system and the OFDM system attracts attention, and is 
considered briskly. This OFDM-CDMA system is mainly classified into the method 
(generally called the "OFDM-CDMA" method.) which arranges the signal after diffusion 
to a frequency direction, and the method (generally called the "OFDM-DS-CDMA" 
method.) which arranges the signal after diffusion to a time base direction. Hereafter, the 
communication apparatus (henceforth "an OFDM-DS-CDMA communication device") 
using an OFDM-DS-CDMA system is explained. 

r00031 Drawing 6 is a block diagram showing the composition of the transmission system 
in the conventional OFDM-DS-CDMA communication device. Here, the total of the 
subcarrier (subcarrier) to be used is set to m as an example. 

[0004]With reference to drawing 6 , it receives for every subcarrier used as an assignment 
place, and k diffused parts and one adder unit are provided. Namely, to the subcarrier 1, k 
diffused part 601ai and adder unit 602ai are provided, and the subcarrier 2 is received, k 
diffused part 601a2 and adder unit 602a 2 are provided, and k diffused part 601a m and 
adder unit 602a m are similarly provided to the subcarrier m. 

[0005]k signals which consist of the signals 1 - the signals k among mk piece signals 
(information signal), It is considered as the signal assigned to the subcarrier 1, k signals 
which consist of the signals k+1 - the signals 2k are made into the signal assigned to the 
subcarrier 2, and k signals of the signal (m-1) k+1 - the signal mk are similarly made into 
the signal assigned to the subcarrier m. 

[0006]k signals assigned to the subcarrier n (n=l-m) are diffused by the diffused part 
provided to this subcarrier, respectively. That is, the signal 1 - the signal k which are 
assigned to the subcarrier 1 are diffused by diffused part 601ai provided to the subcarrier 
1. Similarly, the signal (m-1) k+1 - the signal mk which are assigned to the subcarrier m 
are diffused by diffused part 601a m provided to the subcarrier m. Mutually different 
spread code series are used in k diffused part 601a n provided to the subcarrier n. 
[0007]Multiplex [ of the k signals diffused by diffused part 601a n ] is carried out by adder 
unit 602a n . The total (henceforth "a signal multiplexed number") of the signal in which 
multiplex is carried out by adder unit 602a n is set to k. The signal (henceforth a "multiple 
signal"), as for, multiplex was carried out by adder unit 602a n is sent to the IFFT (Inverse 
Fast Fourier Transform) section 603. 

[0008]In IFFT part 603, the IFFT (inverse Fourier transform) processing to the multiple 
signal from adder unit 602a n , i.e., Frequency-Division-Multiplexing processing, is made. 
The subcarrier n is assigned to the multiple signal from adder unit 602a n , and, 
specifically, Frequency-Division-Multiplexing processing is made. 
[0009]How to assign a subcarrier is as being shown in drawing 8. That is, the subcarrier 1 
is assigned to the multiple signal from adder unit 602ai, the subcarrier 2 is assigned to the 
multiple signal from adder unit 602a 2 , and the subcarrier m is similarly assigned to the 
multiple signal from adder unit 602a m . 

[0010]By the Frequency-Division-Multiplexing processing in above IFFT parts 603, the 
signal with which the subcarrier was overlapped on the multiple signal from adder unit 
602a n is acquired. 

[001 l]As for the signal acquired by Frequency-Division-Multiplexing processing, a 
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sending signal is generated by making predetermined transmitting processing. The format 
of a sending signal is as being shown in drawin g 9 . Here, T is an OFDM symbol cycle. 
The situation of three OFDM symbols is shown in drawing 9 . Parallel- serial-conversion 
processing, D/A conversion processing, frequency conversion processing, a band limiting 
process, etc. are included in the above-mentioned predetermined transmitting processing. 
This sending signal is transmitted to a communications partner via the antenna 604. 
r00121 Drawing 7 is a block diagram showing the composition of the receiving system in 
the conventional OFDM-DS-CDMA communication device. With reference to drawing 
7, k back-diffusion-of-gas parts are provided for every subcarrier. That is, k back- 
diffusion-of-gas part 703a n is provided to the subcarrier n (n=l-m). 
[0013]The signal transmitted by the communications partner is received by this 
communication apparatus via the antenna 701. The above-mentioned communications 
partner is provided with the communication apparatus shown in drawin g 6 . 
The sending signal acquired by performing processing mentioned above is transmitted. 

[00 14] As for the input signal from the antenna 701, predetermined reception is made. A 
band limiting process, frequency conversion processing, amplification processing, A/D 
conversion processing, in-series parallel-conversion processing, etc. are included in the 
above-mentioned predetermined reception. The input signal with which the above- 
mentioned predetermined reception was made is sent to the FFT (Fast Fourier Transform) 
section 702. 

[0015]In FFT section 702, the signal transmitted by each subcarrier of the subcarrier 1 - 
the subcarrier m is taken out by performing FFT (Fourier transform) processing to the 
input signal with which the above-mentioned predetermined reception was made. 
[0016]Back-diffusion of gas of the signal transmitted by the subcarrier n is carried out by 
back-diffusion-of-gas part 703a n . That is, back-diffusion of gas of the signal transmitted 
by the subcarrier 1 is carried out by back-diffusion-of-gas part 703ai, and back-diffusion 
of gas of the signal transmitted by the subcarrier m is similarly carried out by back- 
diffusion-of-gas part 703a m . As a result, k signals which consist of the signals 1 - the 
signals k by back-diffusion-of-gas part 703ai are extracted, and k signals which consist of 
the signals (m-1) k+1 - the signals mk by back-diffusion-of-gas part 703a m are extracted 
similarly. 



EFFECT OF THE INVENTION 



[Effect of the Invention]By this invention, the signal multiplexed number of the signal 
assigned to each subcarrier was set up according to the characteristic of a subcarrier 
(subcarrier) to have explained above. 

Therefore, the OFDM-DS-CDMA communication device which reduces degradation of 
error rate characteristics can be provided. 

TECHNICAL PROBLEM 
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[Problem(s) to be Solved by the Invention]However, in the above-mentioned 
conventional OFDM-DS-CDMA communication device, there is a problem that 
degradation of error rate characteristics becomes large as the signal transmitted for 
referring to drawing 8 by the subcarrier which is separated from center frequency on a 
center frequency axis. The cause that the error rate characteristics of the signal hereafter 
transmitted by the subcarrier which is separated from center frequency fall is explained. 
[0018]The influence by the interference wave (henceforth "an adjacent-channel- 
interference wave") of an adjacent channel is mentioned [ 1st ] first. In drawing 10 , the 
subcarrier group 1001 shows the example of arrangement of the subcarrier used for a 
desired signal (desired channel). The channel which adjoins this desired channel on a 
frequency axis here may exist. In this case, as shown in drawing 10, the interference 
wave 1002, i.e., the 1st adjacent-channel-interference wave, and the 2nd adjacent- 
channel- interference wave 1003 of an adjoining channel may give interference to a 
desired channel. 

[0019]In such a case, in a receiving system, the analog amplifier used at the time of 
amplification processing generates an unnecessary-frequencies ingredient under the 
influence of each above-mentioned adjacent-channel-interference wave. By this, a 
desired signal will be overlapped on the above-mentioned unnecessary-frequencies 
ingredient. 

[0020]Here, the ingredient of an adjacent-channel-interference wave becomes so small 
that it separates from the center frequency of this adjacent channel on a frequency axis so 
that clearly from drawing 1.0 . If it puts in another way, in a desired channel, the subcarrier 
in which the influence of an adjacent-channel-interference wave separated from the 
center frequency of this desired channel will become large. Therefore, in a desired signal, 
since the subcarrier which is more nearly separated from the center frequency of a desired 
channel is easy to be superimposed on an unnecessary-frequencies ingredient, the 
characteristic will deteriorate. As a result, in the signal transmitted by the subcarrier 
which is separated from center frequency on a center frequency axis, degradation of error 
rate characteristics becomes large. 

[0021]The influence of the analog filter used [ 2nd ] in a transmission system is 
mentioned. Usually, in a transmission system, in order to remove the unnecessary- 
frequencies ingredient of the sending signal changed into the analog signal from the 
digital signal, it lets this sending signal pass to an analog filter. 
[0022]In drawing 11 , the above-mentioned analog filter has a filter damping property 
which has a filter phase characteristic which is expressed by the characteristic curve 1 102 
to the subcarrier group 801, and is expressed by the characteristic curve 1103. 
[0023]When a sending signal passes the analog filter which has the above characteristics, 
since the subcarrier near the cutoff frequency of a filter, i.e., the subcarrier which is 
separated from center frequency, is influenced by electric power attenuation, phase 
rotation, etc., the characteristic deteriorates. For this reason, in the signal transmitted by 
the subcarrier which is separated from center frequency, in a receiving system, 
degradation of error rate characteristics becomes large. 

[0024]As mentioned above, in the conventional OFDM-DS-CDMA communication 
device, the error rate characteristics of the signal transmitted by the subcarrier which is 
separated from the center frequency of a desired signal with the characteristic of an 
adjacent-channel- interference wave and an analog filter deteriorate. 
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[0025]This invention is made in view of this point, and is a thing. 

The purpose is to provide the OFDM-DS-CDMA communication device which reduces 

degradation of **. 



MEANS 



[Means for Solving the Problem] An OFDM-DS-CDMA communication device of this 
invention, A multiplex means to generate a multiple signal by diffusing and carrying out 
multiplex [ of the information signal ], By assigning said each multiple signal to a 
subcarrier peculiar to a multiple signal, a Frequency-Division-Multiplexing means to 
perform Frequency-Division-Multiplexing processing is provided, and said multiplex 
means sets up the number of information signals which carry out multiplex according to 
the characteristic of a subcarrier that a generated multiple signal is assigned. 
[0027]According to this invention, degradation of the error rate characteristics of a signal 
transmitted by the above-mentioned subcarrier can be suppressed by setting up a signal 
multiplexed number of a signal assigned to each subcarrier according to the characteristic 
of each subcarrier. 

[0028]As for said multiplex means, a size of influence by an adjacent-channel- 
interference wave in this subcarrier or a size of influence by an analog filter is used for an 
OFDM-DS-CDMA communication device of this invention as the characteristic of said 
subcarrier. 

[0029]According to this invention, according to a size of influence by an adjacent- 
channel-interference wave in each subcarrier, and a size of influence by the analog filter 
characteristic, corresponding to the characteristic of each subcarrier, By setting up a 
signal multiplexed number of a signal assigned to each subcarrier, degradation of the 
error rate characteristics of a signal transmitted by the above-mentioned subcarrier can be 
suppressed. 

[0030]As for an OFDM-DS-CDMA communication device of this invention, said 
multiplex means sets up small the number of said information signals which carry out 
multiplex compared with other multiplex means, when the characteristic of said 
subcarrier has deteriorated. 

[0031] According to this invention, when the characteristic of a subcarrier used as an 
assignment place of a generated multiple signal has deteriorated, degradation of the error 
rate characteristics of a signal transmitted by this subcarrier can be suppressed by making 
small a signal multiplexed number of a signal assigned to this subcarrier compared with 
other subcarriers. 

[0032]An OFDM-DS-CDMA communication device of this invention, When a multiplex 
means by which the characteristic of said subcarrier has deteriorated diffuses and carries 
out multiplex [ of the information signal of a predetermined number ] among information 
signals which carry out multiplex, Providing a 2nd multiplex means to generate a 
multiple signal instead of a multiplex means by which the characteristic of said subcarrier 
has deteriorated, said Frequency-Division-Multiplexing means assigns a multiple signal 
generated by said 2nd multiplex means to DC subcarrier. 

[0033]When an information signal of a part which decreased a signal multiplexed number 



16 



Machine translation of 2001-156744 



JATM 



and was decreased about a signal assigned to a subcarrier in which the characteristic has 
deteriorated assigns a signal by which multiplex was carried out to DC subcarrier 
according to this invention, Degradation of the error rate characteristics of a signal 
transmitted by each subcarrier can be suppressed preventing decline in transmission 
efficiency. 

[0034]A communication terminal device of this invention was provided with an OFDM- 
DS-CDMA communication device of one of the above. 

[0035]According to this invention, a communication terminal device which performs 
good communication can be provided by having an OFDM-DS-CDMA communication 
device which reduces degradation of error rate characteristics. 

[0036]A base station device of this invention was provided with an OFDM-DS-CDMA 
communication device of one of the above. 

[0037]According to this invention, a base station device which performs good 
communication can be provided by having an OFDM-DS-CDMA communication device 
which reduces degradation of error rate characteristics. 

[0038]An OFDM-DS-CDMA correspondence procedure of this invention, A multiplex 
process of generating a multiple signal by diffusing and carrying out multiplex [ of the 
information signal ], By assigning said each multiple signal to a subcarrier peculiar to a 
multiple signal, a Frequency-Division-Multiplexing process of performing Frequency- 
Division-Multiplexing processing is provided, and said multiplex process sets up the 
number of information signals which carry out multiplex according to the characteristic 
of a subcarrier that a generated multiple signal is assigned. 

[0039]According to this invention, degradation of the error rate characteristics of a signal 
transmitted by the above-mentioned subcarrier can be suppressed according to this 
invention by setting up a signal multiplexed number of a signal assigned to each 
subcarrier according to the characteristic of each subcarrier. 
[0040] 

[Embodiment of the Invention]The main point of this invention is having set up the signal 
multiplexed number of the signal assigned to each subcarrier according to the 
characteristic of a subcarrier (subcarrier). 

[0041]Hereafter, an embodiment of the invention is described in detail with reference to 
drawings. 

[0042] (Embodiment 1) Drawing I is a block diagram showing the composition of the 
transmission system of the OFDM-DS-CDMA communication device concerning the 
embodiment of the invention 1. Drawing 2 is a block diagram showing the composition 
of the receiving system of the OFDM-DS-CDMA communication device concerning the 
embodiment of the invention 1 . They shall be the subcarrier 1 - the subcarrier m about the 
subcarrier (subcarrier) which the OFDM-DS-CDMA communication device concerning 
this embodiment uses as an example here. 

[0043]In the OFDM-DS-CDMA communication device concerning this embodiment, the 
center frequency of an adjacent-channel-interference wave may be known [ and / the 
characteristic of the analog filter to be used ]. Specifically, for example this adjacent- 
channel-interference wave, Interference which exceeds a predetermined threshold to the 
subcarrier 1 and the subcarrier m which were most separated from center frequency on 
the frequency axis is given (if it says conversely). The characteristic of the subcarrier 1 
and a subcarrier, Assume that it has deteriorated under the influence of an adjacent- 
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channel-interference wave, and the above-mentioned analog filter, It shall have influence 
of electric power attenuation, phase rotation, etc. which exceed a predetermined threshold 
to the subcarry 1 and the subcarrier m (if it says conversely, the characteristic of the 
subcarrier 1 and the subcarrier m will be ****** e d under the influence of an analog 
filter). 

[0044]First, the transmission system of the OFDM-DS-CDMA communication device 
concerning this embodiment is explained with reference to drawing 1 . With reference to 
drawing 1 , it receives for every (except for the subcarrier 1 and the subcarrier m) 
subcarrier used as an assignment place, and k diffused parts and one adder unit are 
provided. However, to the subcarrier 1 and the subcarrier m used as an assignment place, 
k/2 diffused parts and one adder unit are provided. 

[0045]That is, to the subcarrier 2, k diffused part 101a 2 and one adder unit 102a 2 are 
provided, and k diffused part 101a m _i and one adder unit 102a m _i are similarly provided to 
the subcarrier m-1. To the subcarrier 1, k/2 diffused part lOlai and one adder unit 102ai 
are provided, and k/2 diffused part 101a m and one adder unit 102a m are similarly provided 
to the subcarrier m. 

[0046]k/2 which consist of signal k/[ the signal 1 - ] 2 among all the signals (all the 
information signals) signals are made into the signal assigned to the subcarrier 1, and k/2 
which consist of signal k/2+1 - the signal k signals are made into the signal assigned to 
the subcarrier m. k signals which consist of the signals k+1 - the signals 2k among all the 
signals (all the information signals) are made into the signal assigned to the subcarrier 2, 
and k signals of the signal (m-2) k+1 - the signal (m-1) k are similarly made into the 
signal assigned to the subcarrier m-1. 

[0047]k/2 assigned to the subcarrier j (j= 1, m) signals are diffused by the diffused part 
provided to this subcarrier, respectively. That is, signal k / [ the signal 1 - ] 2 assigned to 
the subcarrier 1 are diffused by diffused part lOlai provided to the subcarrier 1. 
Similarly, signal k/2+1 assigned to the subcarrier m - the signal k are diffused by diffused 
part 101a m provided to the subcarrier m. In k/2 provided to the subcarrier j diffused part 
lOlaj, a spread code series which is mutually different is used. 

[0048]k signals assigned to the subcarrier n (n= 2 to m-1) are diffused by the diffused 
part provided to this subcarrier, respectively. That is, the signal k+1 - the signal 2k which 
are assigned to the subcarrier 2 are diffused by diffused part 101a 2 provided to the 
subcarrier 2. Similarly, the signal (m-2) k+1 - the signal (m-1) k which are assigned to the 
subcarrier m-1 are diffused by diffused part 101a m _i provided to the subcarrier m-1. 
Mutually different spread code series are used in k diffused part 101a n provided to the 
subcarrier m. 

[0049]In the diffused part provided corresponding to each subcarrier, the spread code 
series assigned to each diffused part is a basis of the conditions of differing in other 
diffused parts and mutual, and how to assign the spread code series over a diffused part 
can be determined as follows. Namely, a common spread code series may be assigned to 
the diffused part provided corresponding to each subcarrier in all the subcarriers, and a 
peculiar spread code series may be assigned for every diffused part provided 
corresponding to each subcarrier. In the diffused part provided corresponding to each 
subcarrier, it is also possible to assign a common spread code series to the diffused part 
corresponding to a specific subcarrier. 

[0050]Multiplex [ of the k/2 diffused by diffused part lOlaj signals ] is carried out by 
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adder unit 102aj, and multiplex [ of the k signals diffused by diffused part 101a n ] is 
carried out by adder unit 602a n . The signal multiplexed number in adder unit 102aj will 
be k/2, and the signal multiplexed number in adder unit 102a„ is set to k. Namely, the 
interference by the adjacent-channel-interference wave which exceeds a predetermined 
threshold, Or a signal multiplexed number is set to k/2 [ smaller than the signal 
multiplexed number k of other subcarriers ] about the subcarrier (the subcarrier 1 and the 
subcarrier m) influenced by electric power attenuation, phase rotation, etc. which exceed 
a predetermined threshold. 

[0051]The multiple signal from adder unit 102aj and adder unit 102a n is sent to IFFT part 
103. In IFFT part 103, the IFFT (inverse Fourier transform) processing to the multiple 
signal from adder unit 102aj and adder unit 102a n , i.e., Frequency-Division- Multiplexing 
processing, is made. The subcarrier 1 - the subcarrier m are assigned to the multiple 
signal from adder unit 102aj and adder unit 102a n , and, specifically, Frequency-Division- 
Multiplexing processing is made. 

[0052]How to assign a subcarrier is as being shown in drawing. 8 . That is, the subcarrier 1 
is assigned to the multiple signal from adder unit 102ai, the subcarrier 2 is assigned to the 
multiple signal from adder unit 602a 2 , and the subcarrier m is similarly assigned to the 
multiple signal from adder unit 602a m . 

[0053]By the Frequency-Division-Multiplexing processing in above IFFT parts 103, the 
signal with which the subcarrier was overlapped on the multiple signal from adder unit 
102aj and adder unit 102a n is acquired. 

[0054]As for the signal acquired by Frequency-Division-Multiplexing processing, a 
sending signal is generated by making predetermined transmitting processing. The format 
of a sending signal is as being shown in drawing 3 . Here, T is an OFDM symbol cycle. 
The situation of three OFDM symbols is shown in drawing 3 . Parallel- serial-conversion 
processing, D/A conversion processing, frequency conversion processing, a band limiting 
process, etc. are included in the above-mentioned predetermined transmitting processing. 
This sending signal is transmitted to a communications partner via the antenna 104. 
[0055]Next, the receiving system of the OFDM-DS-CDMA communication device 
concerning this embodiment is explained with reference to drawing 2 . With reference to 
drawing 2, k/2 piece or k back-diffusion-of-gas parts are provided for every subcarrier. 
That is, k/2 back-diffusion-of-gas part 203aj is provided to the subcarrier j (j= 1, m), and 
k back-diffusion-of-gas part a n is provided to the subcarrier n (n= 2 to m-1). 
[0056]The signal transmitted by the communications partner is received by this 
communication apparatus via the antenna 201. The above-mentioned communications 
partner is provided with the communication apparatus shown in drawing 1 , and transmits 
the sending signal acquired by performing processing mentioned above. 
[0057] As for the input signal from the antenna 201, predetemrined reception is made. A 
band limiting process, frequency conversion processing, amplification processing, A/D 
conversion processing, in-series parallel-conversion processing, etc. are included in the 
above-mentioned predetermined reception. The input signal with which the above- 
mentioned predetermined reception was made is sent to FFT section 202. 
[0058]In FFT section 202, the signal transmitted by each subcarrier of the subcarrier 1 - 
the subcarrier m is taken out by performing FFT (Fourier transform) processing to the 
input signal with which the above-mentioned predetermined reception was made. 
[0059]Back-diffusion of gas of the signal transmitted by the subcarrier j is carried out by 



19 



Machine translation of 2001-156744 



JATM 



back-diffusion-of-gas part 203aj, and back-diffusion of gas of the signal transmitted by 
the subcarrier n is carried out by back-diffusion-of-gas part 203a n . As a result, k/2 which 
consist of signal k/k/2 signal and 2+1 - the signal k which consist of signal k/[ the signal 
1 - ] 2, respectively by back-diffusion-of-gas part 203ai and back-diffusion-of-gas part 
203a m signals are extracted, k signals which consist of the signals k+1 - the signals 2k by 
back-diffusion-of-gas part 203a 2 are extracted, and k signals which consist of the signals 
(m-2) k+1 - the signals (m-1) k by back-diffusion-of-gas part 203a m _i are extracted 
similarly. 

[0060]The subcarrier in which interference by an adjacent-channel-interference wave 
exceeds a predetermined threshold so that clearly from the above explanation, And the 
influence of electric power attenuation, phase rotation, etc. by an analog filter makes 
small the signal multiplexed number of the signal assigned to this subcarrier about the 
subcarrier (namely, subcarrier generally separated from the center frequency of the 
desired signal on the frequency axis) which exceeds a predetermined threshold. For 
example, as a signal multiplexed number of the signal assigned to the subcarrier 1 and the 
subcarrier m, it replaces with the signal multiplexed number k of the signal assigned to 
other subcarriers, and k/2 is used. 

[0061]Generally, in an OFDM-DS-CDMA system, degradation of the error rate 
characteristics in a receiving system can be suppressed by making a signal multiplexed 
number small. Therefore, the demodulation signal acquired by the back-diffusion-of-gas 
processing to the signal transmitted by the subcarrier 1 and the subcarrier m turns into a 
signal with good error rate characteristics. 

[0062]Here, although the transmission efficiency of these subcarriers falls by having 
made small the signal multiplexed number of the signal assigned to the subcarrier 1 and 
the subcarrier m, when there are many total subcarriers, the decline in overall 
transmission efficiency will become [ few ]. For example, when the total number of 
subcarriers is set to 32 and the signal multiplexed number of the signal assigned to two 
subcarriers most separated from center frequency on the frequency axis is set to one half, 
it is only that the whole transmission efficiency falls about 3%. 

[0063]Although the case where the center frequency of an adjacent-channel- interference 
wave was known was explained so far, This invention can be applied also when a signal 
level, a phase, etc. of the case where the center frequency and the signal level of an 
adjacent-channel-interference wave are not known, and an adjacent-channel- interference 
wave change with phasing etc. In this case, the influence of adjacent-channel-interference 
wave interference etc. should just make small the signal multiplexed number of the signal 
which detects the subcarrier which exceeds a predetermined threshold and assigns it to 
the detected subcarrier among all the subcarriers. 

[0064]Thus, the subcarrier which is easy to be influenced by adjacent-channel- 
interference wave interference and the analog filter characteristic among all the 
subcarriers according to this embodiment (especially) Degradation of the error rate 
characteristics of the signal transmitted by the above-mentioned subcarrier can be 
suppressed by making smaller than the signal multiplexed number of the signal assigned 
to other subcarriers the signal multiplexed number of the signal assigned to the subcarrier 
which is separated from the center frequency of a desired signal. According to the 
characteristic of each subcarrier, i.e., the size of the influence by an adjacent-channel- 
interference wave [ in / for example, / each subcarrier ] and the size of the influence by 
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the analog filter characteristic, if it puts in another way, By setting up the number of 
multiple signals of the signal assigned to each subcarrier, degradation of the error rate 
characteristics of the signal transmitted by the above-mentioned subcarrier can be 
suppressed. 

[0065]Alfhough the case where the signal multiplexed number of the signal assigned to 
the subcarrier which is easy to receive the influence of an adjacent-channel-interference 
wave and the influence of the analog filter characteristic in this embodiment was set to 
one half of the signal multiplexed numbers of the signal assigned to other subcarriers was 
explained, This invention is not limited to this but can be applied also to the case where a 
signal multiplexed number is set up, for every above-mentioned subcarrier according to 
an adjacent-channel-interference wave, the size of the influence of an analog filter, etc. 
Thereby, when the influence of adjacent-channel-interference wave interference and the 
analog filter characteristic is different for every subcarrier, degradation of error rate 
characteristics can be suppressed. 

[0066]In this embodiment, the still more nearly following effects are acquired by making 
small the signal multiplexed number of the signal assigned to the subcarrier separated 
from center frequency on the frequency axis. That is, in an OFDM system, an OFDM- 
CDMA system, and an OFDM-DS-CDMA system, an unnecessary-frequencies 
ingredient occurs by the side lobe component of each subcarrier in a certain desired 
signal. The unnecessary-frequencies ingredient by the side lobe component of the 
subcarrier which is separated from center frequency among the unnecessary-frequencies 
ingredients by each of these subcarriers is based on this desired signal, and also it turns 
into an interferent component to a channel. 

[0067]Here, in this embodiment, the signal level of the subcarrier which made the signal 
multiplexed number small can be made small. That is, the signal level of the subcarrier 
which is separated from center frequency can be made small. Thereby, this desired signal 
can also reduce interference given to other channels. 

[0068] (Embodiment 2) By this embodiment, in Embodiment 1, when there are few total 
subcarriers, the case where it is made not to reduce transmission efficiency is explained. 
[0069]In Embodiment 1 mentioned above, when there are many total subcarriers, even if 
it makes small the signal multiplexed number of the signal assigned to the subcarrier 
which is easy to be influenced by adjacent-channel-interference wave interference and 
the analog filter characteristic, overall transmission efficiency does not fall. However, if 
the signal multiplexed number of the signal assigned to the above subcarriers is made 
small when there are few total subcarriers, overall transmission efficiency will fall. For 
example, the total number of subcarriers is set to 4, and when the signal multiplexed 
number of the signal assigned to two subcarriers which are separated from center 
frequency is set to one half of the signal multiplexed numbers corresponding to other 
subcarriers, overall transmission efficiency falls to one fourth. 

[0070]Then, in this embodiment, the signal by which multiplex will not be carried out is 
transmitted by the subcarrier arranged to DC by making small the signal multiplexed 
number of the signal assigned to a certain subcarrier. 

[0071]Hereafter, the OFDM-DS-CDMA communication device concerning this 
embodiment is explained with reference to drawing 4 and drawing 5 . Only the matter 
which is different from Embodiment 1 in this embodiment is explained. Drawing 4 is a 
mimetic diagram showing the situation of arrangement of the subcarrier in an OFDM- 
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DS-CDMA communication device. Drawing 5 is a mimetic diagram showing the 
situation of arrangement of the subcarrier in the OFDM-DS-CDMA communication 
device concerning the embodiment of the invention 2. 

[0072]When the subcarrier has been arranged to DC with reference to drawing 4 , error 
rate characteristics deteriorate by DC offset. Since the total number of subcarriers is 
usually made into even number, even if it arranges a subcarrier to DC, a desired signal 
zone does not change. From such a reason, generally, in order to prevent degradation of 
error rate characteristics, to DC, a subcarrier is not arranged in many cases. 
[0073]Hereafter, the subcarrier arranged to DC is explained. The case where DC offset 
exists is considered in a CDMA system. The DC offset after back-diffusion of gas is 
expressed by the formula shown below. 
[Equation 1] 

|{DCxREF(nT)/N } (n=1.2, ■■■) —CD 

However, DC is DC offset, REF (nT) is a spread code in the time nT, N is a diffusion 
ratio, and T is a sample cycle. 

[0074]Here, generally, in the cycle (NT) of a spread code, since it can consider that DC 
offset is constant, upper type ** is expressed by the following formula. 
[Equation 2] 

DC£{REF(nT)/N}= DC{( + 1 - ( - 1 «m#»)}/N — ® 

[0075]In the case of (signature of 1 [ +]) -(signature of 1 [ -]) =1, in upper type **, DC 
offset is decreased by back-diffusion of gas at 1/diffusion ratio. As for DC offset, (the 
signature of 1 [ +]) and (the signature of -1) are thoroughly removed by back-diffusion of 
gas, when the same. As mentioned above, in a CDMA system, degradation of the error 
rate by DC offset is reduced. 

[0076]Therefore, in the OFDM-DS-CDMA communication device concerning this 
embodiment, as shown in drawing 5 , a subcarrier (subcarrier #0) is arranged to DC. 
Hereafter, the subcarrier arranged to DC is called "DC subcarrier (DC subcarrier)." 
[0077]The signal by which multiplex will not be carried out is assigned to DC subcarrier 
by making small the signal multiplexed number of the signal assigned to a certain 
subcarrier. That is, for example, in the example explained by Embodiment 1, since the 
signal multiplexed number of the signal assigned to the subcarrier 1 and the subcarrier m 
is set to k to k/2, the signal (all the k pieces) by which multiplex will not be carried out is 
assigned to DC subcarrier. 

[0078]Thus, by transmitting a signal by which multiplex will not be carried out by 
making small a signal multiplexed number of a signal assigned to a certain subcarrier 
according to this embodiment by a subcarrier arranged to DC, Degradation of error rate 
characteristics can be suppressed without reducing transmission efficiency, when there 
are few total subcarriers. 

[0079]An OFDM-DS-CDMA communication device concerning this invention can be 
carried in a mobile station in a digital mobile communications system, a base station 
device, and a communication terminal device in a wireless LAN system. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The block diagram showing the composition of the transmission system of 
the OFDM-DS-CDMA communication device concerning the embodiment of the 
invention 1 

[Drawing 2 1 The block diagram showing the composition of the receiving system of the 
OFDM-DS-CDMA communication device concerning the embodiment of the invention 1 
[Drawing 31 The mimetic diagram showing the format of the sending signal in the 
OFDM-DS-CDMA communication device concerning the embodiment of the invention 1 
[Drawing 4] The mimetic diagram showing the situation of arrangement of the subcarrier 
in an OFDM-DS-CDMA communication device 

[Drawing 5] The mimetic diagram showing the situation of arrangement of the subcarrier 
in the OFDM-DS-CDMA communication device concerning the embodiment of the 
invention 2 

[Drawing 61 The block diagram showing the composition of the transmission system in 
the conventional OFDM-DS-CDMA communication device 

[Drawing 71 The block diagram showing the composition of the receiving system in the 
conventional OFDM-DS-CDMA communication device 

[Drawing 81 The mimetic diagram showing an example of the situation of arrangement of 
the subcarrier in an OFDM-DS-CDMA communication device 
[Drawing 9| The mimetic diagram showing the format of the sending signal in the 
conventional OFDM-DS-CDMA communication device 

[Drawing 101 The mimetic diagram showing the situation of the influence by the adjacent- 
channel-interference wave in the conventional OFDM-DS-CDMA communication device 
[Drawing 111 The mimetic diagram showing the influence by the analog filter in the 
conventional OFDM-DS-CDMA communication device 
[Description of Notations] 
lOlai - a 10 la m diffused part 
102ai - a 102a m adder unit 

103 IFFT part 

104 Antenna 
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[ Drawing 3] 
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[Drawing 5] 




[Drawing 61 
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■ess. 

[0038] *%Bg<7)OFDM-DS-CDMAafl^r 

^IS*»[(ciI 0 ST £ £ 1 1 i 0 Jf iSafeiHW* 
?ro^S^Si|*4iI^t. *_n,fiL. nil I IV 
14, ^L^^Mft^^fJO ST 

30 

[0039] *f6BHt iW4\ *»^t«J:fLtf, 
SSi^ISS^I. £ 1 1 J; 0 , ±IS«iI*t J; *)&MZti 
[0040] 

^om^mLZikTtfh xo\zuzt\bXhh, 
[0041] ar. ^wmmmmmiz^tz . mm 
40 ^mm.Lxmmizmm-th, 

[0042] mmcomm i)mn±. ^%m^mnm 

Mm 1 IZfrfr l)OFDM-DS-CDM ASff i» j* 
MWCOBM 1 fc*^l> OFDM-DS-CDM AiifSg 

-mt ix , immwmzfrfrh ofdm-ds-c 

[0043] i fc. *H*tfWBIB[ti&»i6»* O F D M - D 
50 S-CDMAjHISgBfc:JiVvn±, HJSf-^^t^F^ 
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fflkk&tmtiti-r?** y r 1 ^jtw*-* y rm 

tSLTFJrS«L#WI£±0&T$^;LTV^ (i£ 
fcSitf, -v y 7 1 is JtW* * 'J 

tf)fcU ±fE77n^7 ^1^(4, ^^-vUltiiV 

[0044] t -t. ^mmmmizfrfri ofdm-d 
s - c DMAmmsmnmmmz'o^x . m i *#ait 

TtM37l>, fiIDiT*t^rl.-t7" 
'J 7tt U T 1 is ±tW** U 7m» 

is i tW^ -T U TmtttLTfi, k / 2 fEOfiMfc 

=fc l ffl^WSKW feftT v> § . 

[0 04 5] -rafc^ ^^■rUT2fcWtTI4, k 
\m%m3 1 0 1 a 2 & J tf 1 ffl<7) JaJfgfl 1 0 2 a 2 **K 
iW-v'JTm-ltCtfl/ttl* kffl 
OffiftaSl 0 1 a^-itJiVlfflcOjIfflCaSl 0 2a.-i*» 

/2ffl«fcMl 0 1 aifc«fctf l»9j!J*a51 0 2ai 
*W4>tl, ■^^■v'JTmtSLTtt, k/ 

2f@WfeffigPl 0 1 a.fcitf lfflOjllJISPl 02a.# 

[0046] ±\m {±mm\m) <no%. mm-m 

^k/2frt>%& k/2fflcDff-^i±. +f 7^ f'JTl 
SiJyST^SM^fc^fl, fi#k/2 + l~m-¥k*» 
&5r£ k/2»fi#f4. 'JTmfcMO ST^ 

tiS^fc^S. ifcfc. £^ (^iffgft^) coo 
*>, fi^k+lMi^2k^£&kf|«fl^f4, 77 
*+U72KM l 9ST£>;h.6fI^i:3:fl., I5f«(c. ft^ 
(m-2) k+ 1— ff-f- (m- 1 ) kcOkflcOfi^ffi, 

77"=^ y rm- 1 tMy st htim^-b . 

[0 04 7] ^df-vUTj (j=l, m) (CMOSf 

^fti>k/2jiwff^±. -eti-eii, ;<w^+ur 

*>, 77^ y 7 1 fcffl "9 ST &*l.S#^ i k/ 
2(4, 77^y71 t=*T LTiStt ^»*t^fi£iScSP 1 0 1 
aitiO&ffcSfU. 77"^y7mCcM>9 
3T^.Mi^k/2+Wl^ki4, Hf-^^UTm 

tSLTigft^^ragpi o i a.KA yrasa 
s. -tf^^yTj {zftLzm.v^titz\t/2m 
?Mmmi o i ajtii. ttmzm%&m®&m& 

[0048] 77^y7n (n = 2~m-l) Izffl*) 
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t», ^7^y72t#JyST^tlMt^k + Wl^f 
2k(i. ^7"df-vy72t«tTlS(tA>^raSPl 0 
lajtiOSSIfc^S. t7^y7m-l 
£819 ST ^#l§ff^ ( m- 2 ) k + 1 -fl^ < m- 
1) kli. 77^y7m-l£MLTi5it^^d£j& 

ati o i a.-ifcioi£ttS#i.6. Srts, IW+UT 

mtSLTiaft^^kfI«raf51 0 1 anTfi, ffl 
10 5 S iSffiPRr^^ffl ^ £> iiT I ^ . 

[ 0 0 4 9 ] &is, JfctScgPtSH-SSSIS^-^J^SiJO 

ST^ii. #-9-7^^ y r^SLTi^t^^cragp 

tfcivt. ^-fi£^tMOilT^raw^?iJ*\ ^« 

ffi^raa t wmzmzi t^o mi?) htx\ 

Tizttmixmr^iitzi&mmz. &?-7**v r\za 
^x^m.^mm^m^m o stt t i ^ t. #-9-7" 

^f-v y 7C^j£LT!Sfttiifcj£agP«c, 
«=-f^J^»iJOSTTtj;^\ Siifc, 'J 7 

20 ^J6tTlS(tA,^ragPt*3^T, #^<7)^7"^-v 

y 7fcstiE-t4fifc»a5t^ m 0 3 

xhz\b^mx-hh, 

[0050] mmi 0 1 ajtj:0H;i!Sfutk/2 
ffl^#tt, Jpm^i 0 2 aj t± y^as^ rasE 

1 0 1 ant* y&titStL^kffliOfi-^ii:, Jp»a5 6 0 
2anKJ:O0SS^I.. JDJCSPI 0 2 ajttiftl.ft-» 
^*^{ik/2i:=Sry, JP*SP1 0 2 a n ti3ft4fi^ 

30 ^±0 h 'U y^Hvitfll miE^IW I) t7'^f ^ 

<JT (t^'JriMW^yTm) to^f 

[0 0 5 1 ] JDS^ 1 0 2 aitiWII 1 0 2 a n *> 
t>CDmiEm±, I FFTgpi 0 31^1^5. IFF 
TgPl 0 3T14. JM1 0 2 a^lWl 0 2 
an^C^fifi^dfff £ I F FT (17-iJXf 

St) -r=5r;bt>. J!«»^S'J^S»^&£ft!> 0 
ft*WW4, Jl«aJl 0 2 aj £iW3l 0 2 a„^ 

40 ^co^sfi-^cti. -9-7"^^ y 7 1 ~~tf 7"3f ^ y rm^ 

[0052] 1f7"^^ y TiOfiJ 0 ST*}£(4 s 08 

m^a^-y^-r y 7 1 **9i y st am 6 0 2 
a2*^c?)^fim^w4^7^-v y 7 2 ^'M y st ^ 

R«(c. JnSnP6 0 2 a^^Sfi^tiW 
Jf-ry7m^fiiyST^tLl. 0 

[0053] ±Ml<7) i. d % I F F Tg|5 1 0 3 fcfctf&Jf 

iffflt^^asoatJ: "3. sna:ai 1 o 2 ajfc 

50 gE 1 0 2 a^^co^mt^rtm^^ 0 TtzMAZfl 
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[0054] mmmmmizi m^ntzmn 
mm&it£ti&. z<mmmm±. 7yftio4^ 

LTMftffl^ K*f LT3Iff£ ill> . 
[ 0 0 5 5 ] &t . *||ffi<»Jt^-£> O F D M - D 
S-CDMAMfi§£M«5gfl^o^T. @2£#{SL 
TUMH^S . 112 -f 7'^ U TttCk/ 

2 fas ^(i kimmtmmmm htix ^i, 

h, V7*vVTj ( j = 1 , m) I,ZM LT „ k/2fl 
tf)i£&l*gB2 0 3 mimifbtL. * UTn ( n 

= 2~m-l) fcMLT. kffli0iSragPa„5!)Wi> 

[0 0 5 6] mm^z j: 93*fl£ft*:ft^{i. 7>-t 
-f2 0 l£^LT, *»ff$IMti:95gfi$;fll>. * 

±iaaftffl*^, miiz^Ltzmmmwzmtx& 

[0057] ryr-^2 o i frb<&tmm*m* 
mmmmm. mmtsmm®, mmam. a/ds^ 

%immtf% S #lfcSfHi#Ii, F F T» 2 0 2 £386 
[0058] FFT3I202 Tli. JJSSrJ&aSflffia 

#&3;h.fcSfifi#fc*fti. f f t ( 7 — y xgg« > & 
3#fr;b*i.4 ; k ti 9 , ^7'^ y r i u 

[0 0 5 9] f7Jf^'J7 j Ots&Sftfcm^Wi, 
j£ragP2 0 3a a (Ci:9itra$il. 
£i 9f£3M3:h.fcff^(i. )M£t$^2 0 3 a„(Cj; 9® 
itragP2 0 3 aifcJ:Wfffi 
li[^2 0 3 a m (Cj;0. <I#l~fI#k/2 
A> £> & 5 k / 2 flOft^fc i k / 2 + 1 Ml k 
Am. t -< k _ r | ffllUSi 3 - i£fii;ij4& 
2 0 3 a 2 1 i 9 ft k + 1 Ht^ 2 k #» 6 & 5 k flfco 
mt>m&$tl, i£fiH&S2 0 3a.-ifc.fc'3 

ft^ (m-2) k + l~fl# (m-1 ) kKiSkl 

[0060] £)±mmfr(?mhP%£oiz, ma-* 
*iv=f-wmz x h =tf&&mm l # \ m * m h -9- y* 

ffl mmmffwmm&n L%umm&*ry**V7 
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1 0 

S*U:iffitl^7'^y7) fcOWCtt, 

y rts'j 9 sm^t ^«ffe&/M3 Mi 
«f , ^7'^ -f y r i a i tw^r * y rmtsj 9 st s 
m^m^mkt lt . mm-?** y r 9 st 
s imeym^mc kizittx. k / 2 s ^t ^ 1. . 

[006 1 ]HRtI. OFDM-DS-CDMAMt 

fcti{t*IR "5*tJtt<0^*»i «> £ t § . Lfc 
A* T , ^ U T 1 J: W ^ U T m t J: 9 £ 
10 SS^M#{c*frsam««lt J: III 

^ , m 9 ft mmm^- 

[0062]IIT\ Hf 7'^f-v 9 7 1 fcitW^-f y 
TmtcSiJ9 ^X&imcnit^WkltA^ < LfzZb iz 
J: 9 s ^ n ^ cw* -v y r ^fSjiJJ)*tifiTt-§ i, co 

*w^^yra*^^^ti±. 
m^i&Tiih-ftj^hnt^i. mm. mvy**v 
rmz 32b tfiiMaasj: 9jg«»±Bit 
dhfc 2 0^-9-7^ y y rtw 9 %x himcoim^w. 

[0063] £ i * HfSff-r *;H 1 ^ift<?)«f"M 
30 [0064]ii7)J;3C *Hffi^FJti:tlH\ ^"9" 

(«■(-. ? ?)4"DM^>*,»it^-9- -x- y 
r) t«ii9STSff^ft^-#sa^, ^omm?* 
* mzm^xhmem^mkx. *)>\^<^hz. 
t izx 9 , im-y^vv rizx ^im^tLfzim^m 

t7^t i J7ott -r^hh. mm. #^7'^r^y 

40 -tuy? j >immz£z>BWc?)7<$$izmtx , &r 
y** y t^iij 9 &m^(o§>nm ^mztim-z z 

biz i 9. ±ie-9-7^^ y rti 9fml£^ff^)ffi 

9^1$ ff)£tt£Wt tzb &"C£ h . 

[ 0 0 6 5 ] SriK *S]ffi^ffitfc^Tti, B^f-v 

WM«itfcj;y'7tn7'7 ^ wm&im* 
siw^tr^^ y rtan 9 STSfi^ft^si: 
* . -eoflSKWf 7"^^ y rtsij 9 st 6ft ^ft 
Stf> i /2 1 Lfc^tov^TiiBBLfc^, ^%mt, 

so )v?c»w&<n±%^zmtxm&vy'** urm 



9/29/08, EAST Version: 2.3.0.3 



1 1 

*>\^W%L<&mt5 i. VTi- o 7' 7 4 !V 9 W&KWMft 

[ o o 6 6 ] tit. ^mmmm^^xM, *>mm 
m>^mmm±mxk.-*r7**r y rizm ^ st 
mm^mim^ < -th z 1 1 x o , s & tc, j^to 

i 5 £>ti&. OFDMM, OF 

DM — C DMA^Jitfc j;t^O F DM — D S — C DMA^T 
5$T(i, S>£#Mft^ti^T, *t^t'J7W>( 

w-mwzx ^mmmm^fm±-ti, ztit> 
a^-f*^ y r\z x t^mmmmm 

[0067] zzx, ^mmcommizni^ii, 
[0068] (mmmm2 ) xmmmmxn. mm 

mm 1 fcttt VC , »1W * U TR* 1 ^ «fcfisi£ 

[0 0 6 9] _BGLfc§afctf>?BIHI 1 fctJV^tt, 

&i.tSTi"a7'y 4 /m*tt^i^S(W-^7-* 
v U Ttffl 0 ST £<f#tf><l##S»£'h3 < LT i . 

U 7iSt^&i **£tcli, _hia<75ct 5 ^7"^ y U Tic 

L , ^Hftut 2 y 7CW 0 S 

T^fRvcofn^ . fc^)-;/*- .rnctt.re-n, + 
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* m^skff) i / 2 1 Lfc«^ta, ^B^essw 

«l/4(CfiTt-S. 

[0 0 70] fit, «4^©tfc^Tii. JiSIf 
- \ V " ' i\ 6 1^7 ' ^ 'J ? , -f l> 

Ztlz£<9%mZti%<%m^$:. DCtlESUctf 

[oo7i] urn *mmmmizfrfr& ofdm-d 

S-CDMAiifiSB^^T. 04iUy?15£#E 
0 1 tfflS-fSVI^IMI-S, 04 ii. OFDM-D 

s - c d m a am mm tis ft s 7'^ u r ^bsm«* 

OFDM-DS-CDM Affiff SStfcttl>tf 

[0 0 72] H4S#M-tSt. DC^7"^-ryT5r 
ES I £±§1^ii . D C * 7 -fe .y b i 0 M 0 

[0073] PAT. D C CEKt-^tf 7'3-r >J r(W^ 
CDMA^tC^^T, DC^7t 7 W 

[St 1 ] 

(n=1, 2, ■■■ ) -tD 



^{DCxREF(nT)/N } 



^'L. DCtiDC^7-t7 hX'h'O. RE F (nT) 
Jil^JnT^&ttlMlf^T* 0 , NiilMTJ 

0. Tii^-yyjimmxfol, 

[ 0 0 7 4 ] lit, Hfit, SfetS^WjaSB ( NT ) 
fcisv vctt » D C 7^7-b ■/ h i±-sgT"S) i k »i5rt i f: 

A'-^^:':'. ±^®ffi^ti O^il^tl^o 
[R2] 



DC]|{REF<nT)/N]=DC{( + 1©^tt)-(-1©ff-^B)KN — ® 



[0 0 7 5] ±^©tfc^T. ( + l««^R)-(- 

SttiO l/^mtM«§ix^o ( • K'>i-i'/ 40 
14) t (-lTjff^-S) *J|i|fcJ)5*^t{i. DC^ 

CDMAMtfc^tll DC^7-t7 btiSIR 
1 iL , / n 

[0076] Lit #0 t . *mmmmi<zhHi>z, ofd 

M-DS-CDMAafiUBtfev^Tti, HSC^-fJ: 
DCCf^^'J 7 (t7'^'J7#0) £ES 
■tS. HT, DCtSe*L/t-9-7"^^U7& r D ctJ-7" 
^'J7 (DCjfMift) J fcPfX 
[0 0 7 7] Sfet, 'JTtett, *S-9-y*50 



y 7(c»y 0 st umvm ^msm^ < -fi z 

ttJ;D^fi$^< : 5rl>fl^^|iJ0STI> o 

flttfcf, SSft^MlT^L^WTIi. -9-7"^^ 
'J 7 1 tJ i !/t^ f'J7m 0 ST-S ft #«ff#^ 
SRl±kj6»i!>k/2fc§fL6<OT, ft 
^ (^kflS) DC-^7"^^y7tSiJ0ST-g» o 
[0078] ZcoX 5 *®4«ff^Jic J;iiH\ fcS 

•9-7^^ y rtcM 19 st £fi^)fi^a&£/h£ < 

l»cttJ:'9^S§n^<^l>ff^&, DCtEfrL/t 

•^7'^f^ y 7tc j: ^im-th zt[zx^, m-y** u 
7iS:^4--^v«'fci,->T i> , feSJii^&ffiT^^^ i fc 
^r< - id *) mmtogfcimz. &zt & . 

[0 0 79] *^ti!l«OFDM-DS"CDMA 
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mmmmn. ^^mmimm^x^Mzmm 

[0 0 80] 

mmon w^ur) emmzmtx. smmzm 

^X t>ti&m*§rcom^£SB&M&t&£? izLtz?) 

x\ mm itz tm o f d m-ds- c 
d MAmm$m&&&ti d 1 wx-z & . 

[mn ^m^mmmm. i ta^s ofd m - d s 

-CD M A»fi SM«3iff^«fS^Sr^-r7"n >y ? 0 
[02] *^BH«»fi«^ffi i izipfrz OFDM-DS 

-cd m Amm sa«sff^^«fig*^-r7"p >y ? 0 
[03] *mv>$mv>im 1 ta^s ofdm-ds 
-cd MAmmm&iiz&vi mmm^<?>7*--? vb$ 

[04] OFDM-DS-C D M Affiff gg(Cfcltl> -9" 
[05] *^Hfl«*Jfi«ff^ 2 OFDM-DS 
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- C D M AJUIiggfc: ti (t S -9-7"^ * 'J TcOffiM^Sff 

[06] f£*cOOFDM-DS-CDMAfift»Cfc 
tt£)SfI^<*t£ i^f 70 ■/ ? 0 
[07] fi!*C?)OFDM-DS-CDMA®fI^Stfe 

§Sfl^t»j!c£*-f 7'n „ ? 0 
[08] OFDM-D S-CDMAaffSgtfc(tl>-tf 

[09] ^faOOFDM-DS-CDMAfiflggtfc 

10 (tsiMftfi^^^-v-yF^^tSita 

[010] ^COOFDM-DS-CDMAjMftSat 
0 

[011] 6£*7)OFDM-DS-CDMAjIfiSBt 

101ai-101a. 
102a,-102a. 
103 IFFTgP 

20 104 rvft 



[01 ] 



[02] 
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